Influence of oligosaccharides on the viability and membrane properties of Lactobacillus reuteri TMW1.106 during freeze-drying.
Freeze-drying is a process commonly used in starter culture preparation. To improve the survival rate of bacteria during the process, cryoprotectives are usually added before freezing. This study investigated the influence of the addition of sucrose, fructo-oligosaccharides (FOS), inulin and skim milk on the viability and membrane integrity of Lactobacillus reuteri TMW1.106 during freezing, freeze-drying and storage. The effect of drying adjuncts on survival was correlated to their interaction with bacterial membrane by determination of the parameters membrane fluidity and membrane lateral pressure. Sucrose, FOS and skim milk significantly enhanced survival of exponential-phase cells of L. reuteri during freeze-drying. Cellular viability during storage of exponential-phase cells remained highest for cells dried in the presence of skim milk and inulin. Membranes of these cells were completely permeabilized after freeze-drying. The application of FOS significantly improved survival of stationary phase cells of L. reuteri TMW1.106 after freeze-drying and storage. This increased viability of L. reuteri TMW1.106 in the presence of FOS correlated to improved membrane integrity. Fructo-oligosaccharides and fructans, but not gluco-oligosaccharides interacted with membrane vesicles prepared from L. reuteri TMW1.106 as indicated by increased membrane lateral pressure in the presence of FOS and fructans. Increased membrane integrity of stationary phase L. reuteri TMW1.106 was attributed to direct interactions between FOS and the membrane which leads to increased membrane fluidity and thus improved stability of the membrane during and rehydration.